ABSTRACT: This study was aimed at investigating the lumbosacral plexus of squirrels (Sciurus vulgaris). Ten squirrels were used in this work. The animals were carefully dissected and the spinal nerves that constitute the lumbosacral plexus were examined. It was discovered that the lumbosacral plexus was formed by L6, L7, S1, S2 in nine animals and in the one remaining animal in addition to these branches rami ventralis of L4 and L5 were forming the plexus. The common root forming the last part of the lumbosacral plexus and giving branches dispersing to the hind limb was formed by the rami ventralis of L6, L7, S1, S2. Thus, in squirrels, the spinal nerves forming the lumbosacral plexus and the joining of these spinal nerves to each other differs from other rodents and mammals.
The rodents (Rodentia), which are the widest order of placental mammals, comprise more than half of all known mammals. Thered squirrel is a representative of the Sciuridae family, which constitutes a group of the older Rodentia (Karol, 1963; Weichert, 1970; Kuru, 1987; Demirsoy, 1992) . There are several studies concentrating on the spinal origins of brachial and lumbosacral plexus which give off nerve branches dispersing to the fore and hind limbs on the brachial plexus: in dogs (Miller et al., 1964) , in cats (Getty, 1975) , the wervet monkey (Booth, 1991) , Chacma baboon (Booth et al., 1997) , rabbit (Aslan, 1994; Yilmaz et al., 1995) , rat (Green, 1968; Chiasson, 1980) and porcupines (Aydin, 2003 (Aydin, , 2004 ; and on the lumbosacral plexus: in dogs (Miller et al., 1964; Getty, 1975.) , rabbits (Barone et al., 1973; McLaughlin and Chiasson, 1987) , rats (Green, 1968; Chiasson, 1980; Schmalbruch, 1986; Asato et al., 2000) and porcupines (Aydin, 2009; Aydin et al., 2009) . In squirrels, the presence and localization of calbindin-D28k in the kidney and cerebellum (Aydin et al., 2005) and the morphology of circulus arteriosus cerebri (Aydin, 2008) were studied. But on the spinal origin of the lumbosacral plexus there has been no investigation. Hence, this study aimed at investigating the spinal nerves forming the lumbosacral plexus in squirrels.
MATERIAL AND METHODS
Ten adult squirrels caught by villagers in Eastern Anatolia were used. Abdominal cavities were opened by an incision made along the linea alba and a dissection of the muscles. The symphisis pelvis of os coxae was cut with a costatom, and the pelvic cavity was opened. The organs of the cavum abdominis and pelvis were removed without the spinal nerves constituting the plexus lumbosacrales. The quadratus lumborum muscle, psoas minor and major muscles were dissected carefully. Subsequently, the ventral part of the corpus of lumbal and sacral vertebra from the last thoracal vertebra to the end of the sacrum was cleared completely. The origins of spinal nerves that constitute the plexus lumbosacrales in both the posterior legs were examined and pictures were taken of them. For the terminology, the Nomina Anatomica Veterinaria was used 
RESULTS
In the squirrels examined, L1, L2, L3 from the rami ventrales of the lumbal and sacral spinal nerves ran along separately, L4 and L5 were joined to each other by a thin branch, while L5 and L6 did not join to each other in nine animals. L5 with a thin branch coming from L4 formed the femoral nerve and the obturator nerve. In one animal a thin branch from L6 constituted the femoral andobturator nerve. The lumbosacral plexus was formed by L6, L7, S1,S2 in nine animals, while in the remaining one animal the rami ventrales of L4 and L5 constituted the lumbosacral plexus (Figures 1 and 2 ).
The ramus ventralis of L1 formed the cranial iliohypogastricus nerve running just behind the last fluctuant costa.
The ramus ventralis of L2 formed the caudal iliohypogastricus nerve running behind the cranial iliohypogastricus nerve.
The ramus ventralis of L3 was a very thin branch and formed the ilioinguinal nerve.
The ramus ventralis of L4 separated into three branches. The first branch formed the lateral femoral cutaneous nerves, the second branch formed the genitofemoral nerves and the third branch joined to L5.
After taking a thin branch from L4, the ramus ventralis of L5 separated into the lateral and medial two branches, and there was a ramus muscularis in the middle part of these two branches. In nine animals the lateral branch formed the femoral nerve, while the medial branch formed the obturator nerve (Figure 1 ). In one animal, the branches coming from L6 contributed to the femoral and the obturator nerves (Figure 2) .
Both of the ramus ventralis of L6 joined to L7 in nine animals. In one animal they separated into three branches and the first branch joined to the Figure 1 and 2. View from the cavum abdominal and pelvic of the lumbosacral plexus in the red squirrel (Sciurus vulgaris). a = branch knocthing from L4 to L5; 1 = cranial iliohypogastricus nerve; 2 = caudal iliohypogastricus nerve; 3= ilioingiunal nerve; 4 = lateral cutaneous femoral nerve; 5 = genitofemoral nerve; 6 = femoral nerve; 7= obturatorial nerve; 8 = cranial gluteal nerve; 9 = the common root which was formed by the union of L6, L7, S1 and S2; 10 = pudendal nerve; 11 = caudal rectal nerve; R = rectum femoral nerve, the second to the obturator nerve and the third branch which was a form of its continuation and the thickest, joined to L7.
The rami ventrales of L6, L7, S1 and S2 were joined to the formation of the common root giving off nerve branches dispersing to the hind limb and forming the last part of the lumbosacral plexus. In nine animals, the cranial gluteal nerve was the common root giving nerve branches to the hind limb, the pudental nerve, the caudal rectal nerve. In the remaining one animal, due to the joining of the rami ventrales of L4 and L5 to this formation, the lateral femoral cutaneous nerves, the genitofemoral nerves, the femoral and the obturator nerve originated from the lumbosacral plexus. After separating from the pelvic cavity, the common root giving nerve branches dispersing to the hind limb, gave the nerve branches as ramus muscularis, the caudal gluteal nerve, the caudal femoral cutaneous and the ischiadic nerve.
DISCUSSION
It has been reported that the lumbosacral plexus is formed by the union of the ventral rami of the last five lumbar (L2, L3, L4, L5, L6) and the first four sacral (S1, S2, S3, S4) nerves in cattle, the last two lumbar (L5, L6) and the first two sacral (S1, S2) nerves in sheep, the last four lumbar (L3, L4, L5, L6) and the first two sacral (S1, S2) nerves in goats (Getty, 1975; Tecirlioglu, 1983; Dursun, 2000) , the last five lumbar (L3, L4, L5, L6, L7) and the first three sacral (S1, S2, S3) nerves in dogs (Miller et al., 1964; Getty, 1975) , the last thoracal (T13), all the lumbar (L1, L2, L3, L4, L5, L6) and the first two sacral (S1, S2) nerves in rats (Green, 1968) , the last thoracal (T15), all the lumbar (L1, L2, L3, L4) and the first two sacral (S1, S2) nerves in pocupines , the last four lumbar (L4, L5, L6, L7) and the first three sacral (S1, S2, S3) nerves in cats (Getty, 1975) , the last four lumbar (L3, L4, L5, L6) and the first three sacral (S1, S2, S3) nerves in guinea pigs (Cooper and Schiller, 1975) , and the last four lumbar (L4, L5, L6, L7) and the first three sacral (S1, S2, S3) nerves in rabbits (McLaughlin and Chiasson, 1987) . In the squirrels stated as C : 7, T : 12, L : 7, S : 3, Ca : 23 by Atalar and Yilmaz (2004) according to the vertebral formula, the formation of the lumbosacral plexus is constituted by the rami ventralis of the last two lumbal and first two sacral spinal nerves. Hence, this formation is partly in agreement with the findings of Getty (1975), Tecirlioglu (1983) and Dursun (2000) in sheep, and is not consistent with the descriptions of the same authors in cattle and goats, and with the findings of other studies in in dogs (Miller et al., 1964; Getty, 1975) , in cats (Getty, 1975) , in guinea pigs (Cooper and Schiller, 1975) , in rats (Green, 1968) , in porcupines , and in rabbits (McLaughlin and Chiasson, 1987) .
The common root which gives rise to the nerves innervating the posterior legs was reported to be formed by the union of L6, S1 and S2 in goats, L5, L6, S1 and S2 in sheep, L4, L5, L6, S1 and S2 in cattle (Getty, 1975) , L6, L7, S1 and S2 in dogs (Miller et al., 1964; Getty, 1975) , the last two lumbar (L4, L5) and the first three sacral (S1, S2, S3) in human (Ebraheim et al., 1997) , the last four lumbar (L4, L5, L6, L7) and the first two sacral (S1, S2) in cats (Getty, 1975) , the last lumbar (L6) and the first two sacral (S1, S2) in guinea pigs (Cooper and Schiller, 1975) , the last three lumbar (L5, L6, L7) and the first three sacral (S1, S2, S3) in rabitts (McLaughlin and Chiasson, 1987) , the entire last lumbar (L7) and the first sacral (S1), and slender branches from L6 and S2 in dogs (Tecirlioglu, 1983) , and the entire L4 and S1, and a slender branch from S2 and L3 in porcupines ). There are many studies which which report data regarding the formation of this common root in rats. Among these, Asato et al. (2000) reported that L4 and L5 always, and L6 rarely, contribute to the formation of the common root, while Vesjada and Hink (1980) , Schmalbruch (1986) and Green (1968) found that L4, L5, L6, S1 and S2 are contributing nerves. In squirrels, due to the contribution of L6, L7, S1 and S2 there is a complete consistency with those findings in dogs (Miller et al., 1964; Getty, 1975; Tecirlioglu, 1983) , partial consistency with reports from sheep due to the contribution of the last two lumbals and first two sacrals (Getty, 1975; Tecirlioglu, 1983; Dursun, 2000) , likewise in porcupines (Aydin et al., 2009) , while the findings reported here are not in agreement with the data of Getty (1975) in cattle and goats, Ebraheim (2000) in humans, Getty (1975) in cats, Cooper and Schiller (1975) in guinea pigs, McLaughlin and Chiasson (1987) in rabbits, and Asato et al. (2000) , Vesjada and Hink (1980) , Schmalbruch (1986) and Green (1968) in rats.
As a result, the formation of lumbosacral plexus in squirrels is partly consistent with the findings of Getty (1975) Tecirlioglu (1983) , and Dursun (2000) in sheep. The formation of the nerves dispersing in the hind limb as described herein is completely consistent with the findings of Miller et al. (1964) , and Tecirlioglu (1983) in dogs, the findings of Getty (1975) , Tecirlioglu (1983) and Dursun (2000) in sheep regarding the last two lumbal and the first two sacral, while those of Aydin et al. (2009) on porcupines are partially consistent with our results. Thus, the data reported here differ from findings in other domestic mammals, rodents and in humans.
